Ontogeny of microbodies (glyoxysomes) in cotyledons of dark-grown watermelon (Citrullus vulgaris Schrad.) seedlings : Ultrastructural evidence.
The development of glyoxysomal marker enzyme activities and concomitant ultrastructural evidence for the ontogeny of glyoxysomes has been studied in cotyledons of dark-grown watermelon seedlings (Citrullus vulgaris Schrad., var. Florida Giant). Catalase (CAT, EC 1.11.1.6) was stained in glyoxysomal structures with the 3,3'-diaminobenzidine procedure. Serial sections and high-voltage electron microscopy were used to analyze the three-dimensional structure of the glyoxysomal population. With early germination CAT was localized in three distinct cell structures: spherical microbodies already present in freshly imbibed cotyledons; in appendices on lipid bodies; and in small membrane vesicles between the lipid bodies. Due to their ribosome-binding capacity, both appendices and small vesicles were identified as derivatives of the endoplasmic reticulum (ER). In the following period, glyoxysome formation and lipid body degradation were found to be inseparable processes. The small CAT-containing vesicles attach to a lipid body on a restricted area. Both lipid body appendices and attached cisternae enlarge around and between tightly packed lipid bodies and eventually become pleomorphic glyoxysomes with lipid bodies entrapped into cavities. The close contact between lipid body and glyoxysomes is maintained until the lipid body is digested and the glyoxysomal cavity becomes filled with cytoplasm. During the entire period of increase in glyoxysomal enzyme activities, no evidence was obtained for destruction of glyoxysomes, but small CAT-containing vesicles were observed from day 2 through day 6 after imbibition, indicating a continuous de novo formation of glyoxysomes. This study does not substantiate the hypothesis that glyoxysomes bud directly from the ER. Rather, ER-derivatives, e.g., lipid body appendices or cisternae attached to lipid bodies are interpreted as being glyoxysomal precursors that grow in close contact with lipid bodies both in volume and surface membrane area.